Abstract
Introduction

62
Voiding in urethane-anesthetized rats is a common animal model for studying the 63 physiology and pharmacology of the reflex control of the lower urinary tract (LUT).
64
Urethane in doses between 1-1.2 g/kg, s.c. or i.p. induces a prolonged and relatively 65 stable anesthesia during which reflex voiding is maintained for many hours (8). In 
74
The present study was conducted to examine dose-response effects of urethane on 
Materials and Methods
90
Animal preparation.
91
Female Sprague-Dawley rats (Charles River Laboratories, Boston, MA) weighing Precollicular decerebration was performed according to a published method (14) 106 that included ligating both carotid arteries followed by removal of the forebrain using a 
111
In continuous CMG experiments, epoxy-coated stainless steel wire EMG electrodes 112 (50 μm, M.T Giken Co., Ltd., Tokyo, Japan) were placed percutaneously in the external 113 urethral sphincter (EUS) to examine synergy between bladder and EUS. This was 114 performed using a 30-gauge needle with a hooked EMG electrode positioned at the tip.
115
The needle was inserted into the sphincter approximately 5 mm lateral to the urethra and 116 then withdrawn leaving the EMG wires embedded in the muscle (5). The EMG activity 117 was passed through a discriminator/ratemeter, and the output was recorded on a chart 
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To evaluate volume threshold (VT, ml) for inducing a voiding contraction single CMGs 123 were performed in 10 rats by infusing saline into the empty bladder at a rate of 0.04 124 ml/min; then the infusion was stopped at the beginning of a voiding contraction, and the time-points at the RP and the PT. This procedure was repeated two to four times under 134 basal conditions. In 7 of these animals continuous CMGs were also performed prior to 135 the single CMGs using a constant, slow (0.04 ml/min) or a more rapid infusion (0.21 136 ml/min) of saline into the bladder to elicit repetitive voidings, which allowed collection 137 of data for a number of voiding cycles (n= 3-10 in each animal) (11).
138
After collecting control data in the 10 rats, single CMGs at a slow infusion rate 
Results
163
Effect of different protocols on cystometric parameters in decerebrate rats.
164
Various cystometric parameters shown in Fig. 1 and Table 1 were measured during
165
CMGs using three protocols: [1] repeated single CMGs at a slow (0.04 ml/min) infusion 166 rate until the start of micturition contraction followed by emptying the bladder to (Fig. 4) . Doses between 0.1 g/kg and 0.9 g/kg did not change 
251
A previous study (7) using transvesical infusion at different infusion rates showed 252 that in female rats the VT for inducing micturition decreases as the infusion rate is 253 increased. In contrast, the present study using transurethral catheterization in 254 decerebrate unanesthetized rats produced the opposite result (i.e., a 35-65% increase in
255
VT at a faster infusion rate). The reason for this interesting difference is unknown; 
270
On the other hand, the catheter location and infusion rate do not appear to affect 271 voiding because VE was slightly higher (89% versus 78%) and RV was slightly lower 272 (0.04 ml versus 0.08 ml) in the present experiments using a transurethral catheter and 273 slow infusion (0.04 ml/min) than our previous experiments (19) in decerebrate rats 274 using a transvesical catheter and fast infusion (0.21 ml/min).
275
However the rate of bladder filling did influence other CMG parameters in 276 decerebrate rats. For example, PT, CPP and RP were all increased (Table 1) by the 277 higher infusion rate. This effect might be due to decreased bladder compliance or 278 increased parasympathetic nerve reflex activity during fast infusion when the urethral 279 outlet is closed prior to or following voiding. Alternatively, it could be an artifact related 280 to the resistance of the small, single lumen urethral catheter to the higher infusion rate.
281
However it seems likely that the change at least in CPP is mediated by a physiological up to 0.3 g/kg had no effect on parameters such as BCP and VT in the bladder-filling 305 phase except for PT which was slightly but significantly increased by the 0.3 g/kg dose 306 (Fig. 3) . However the 0.3 g/kg dose affected parameters in voiding phase such as RV 307 and VE which are dependent on coordinated activity of urethra and bladder. On the 308 other hand, this dose did not alter MVP and CPP (Fig. 3) which are mainly generated by 309 the strength of the bladder contraction. These results suggest that urethral activity is 310 more sensitive to urethane's suppressive effect than bladder contractility.
311
When a wider range of doses of urethane (0.01-1.2 g/kg) were tested during 312 continuous fast infusion CMGs (0.21 ml/min) (Fig. 5 ) doses up to 0.6 g/kg had no effect Conclusion.
360
The present study using decerebrate unanesthetized rats demonstrated that urethane has 361 suppressive effects on reflex activity of bladder and urethra. In particular, urethral 362 activity during voiding and bladder contraction pressure when the urethra is closed (i.e., 
